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© An electroless plating-susceptive, fire retardant polyphenylene ether resin. 



® A electroless plating-susceptive fire retardant polyphenylene ether resin comprising a polyphenylene ether 
resin; a rubber-modified resin comprising a grafted rubber phase comprising an elastomeric rubber having 
grafted thereto, In a specific grafting degree, a graft component composed of acrylonitrile units and vinyl 
aromatic compound units and a resin phase of a polymer or polymer mixture comprising acrylonitrile units and 
vinyl aromatic compound units; and optionally, a polystyrene resin in specific proportions; and also comprising 
red phosphorus and a phosphoric acid ester In specific amounts. The graft component and the resin phase have 
specific contents of acrylonitrile units and the amount of all the acrylonitrile units In rubber-modified resin and 
the amount of the elastomeric rubber are within specific ranges. The composition has not only excellent 
susceptibility to electroless plating but also excellent fire retardartce, impact resistance and heat resistance. A 
shaped fire retardant resin article having thereon a plating formed by electroless plating can readily be obtained 
from the composition of the present invention. 
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AN ELECTROLESS PLATING-SUSCEPTIVE, FIRE RETARDANT POLYPHENYLENE ETHER RESIN 



Background Of The Invention 



Field Of The invention 

5 

The present invention relates to an electroless plating-susceptive, fire retardant poiyphenylene ether 
composition. More particularly, the present invention is concerned with an electroless plating-susceptive, fire 
retardant poiyphenylene ether composition comprising a poiyphenylene ether resin; a rubber-modified resin 
comprising a grafted rubber phase comprising an elastomeric rubber having grafted thereto, in a specific 

w grafting degree, a graft component composed of acrylonitrile units and vinyl aromatic compound units, and 
a resin phase of a polymer or polymer mixture comprising acrylonitrile units and vinyi aromatic compound 
units; and, optionally, a polystyrene resin in specific proportions; and also comprising red phosphorus and a 
phosphoric acid ester in specific amounts. The graft component and the resin phase each have a specific 
content of acrylonitrile units, and the amount of all the acrylonitrile units in the rubber-modified resin and the 

is amount of the elastomeric rubber are within specific ranges. The composition of the present invention has 
not only excellent fire retardance but also excellent susceptibility to electroless plating. For example, a 
plating can readily be formed on a shaped article of the composition by electroless plating, particularly by a 
simple method comprising the steps of degreasing and etching the shaped article, applying a catalyst on 
the article, and activating the catalyst, followed by electroless plating. Therefore, a shaped, fire retardant 

20 resin article having thereon a plating formed by electroless plating can readily be obtained from the 
composition of the present invention. 



Discussion Of Related Art 

25 

In recent years, electronic equipment has been improved according to the marked advance of 
electronics. In this connection, it is noted that so-called electromagnetic wave interference, such as incorrect 
operation of an electronic equipment and noise generation from a receiver due to high-frequency elec- 
tromagnetic waves generated from electronic parts of other electronic equipment, has become a great 

so problem. In this situation, regulations in the U.S.A. and Wast Germany and self-regulation in Japan have 
been promulgated with respect to the shielding of the high frequency electromagnetic wave interference, 
etc. """he regulations have been becoming more and more severe. 

On the other hand, use of resins for housings of electronic equipment has been increasing wfth the 
advance in electronics. Since a conventional resin-made housing for electronic equipment is not electrically 

35 conductive, it does not have a shielding effect against electromagnetic waves. Due to the increased use of 
resin-made housings for electronic equipment, occurrence of electromagnetic wave interference has been 
increased. On the other hand, most electronic equipment has electrically active parts, the housings for such 
electronic equipment are required to have fire retardance. Further, the housings for electronic equipment 
are required to have Impact resistance and heat resistance. 

40 As a material having fire retardance, a composition comprising a poiyphenylene ether resin (hereinafter 
often referred to as "PPE resin") and a polystyrene resin (hereinafter often referred to as "PS resin") is 
known. Since a composition comprising PPE resin and PS resin has not only excellent mechanical 
properties, thermal properties and electrical properties but also low specific gravity and low moisture 
absorption properties, It is frequently used as a material for housings of electronic equip ment However, the 

45 composition per se is not electrically conductive and, therefore, the composition does not have a shielding 
effect against electromagnetic waves. 

In order to impart an electromagnetic wave-shielding property to a housing made of a resin, it has been 
proposed to incorporate an electrically conductive filler into a resin, or to subject a housing made of a resin 
to a surface treatment for imparting electrical conductivity to the housing, for example, treatment by the 

so coating, vacuum deposition or sputtering of an electrically conductive material; metal spraying, or plating 
by, for example, electroless plating. Of these proposals, electroless plating is the most advantageous from 
the viewpoints of effectiveness and reliability in shielding effect However, it is noted that only a terpolymer 
of acrylonitrile (hereinafter often referred to as "AN"), butadiene and styrene (hereinafter often referred to as 
"ABS resin") is known as a resin having good susceptibility to electroless plating. Resins other than ABS 
resin have poor susceptibility to electroless plating. Therefore, with respect to resins other than ABS resin, 
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for imparting good susceptibility to electroless plat ing, it is necessary to incorporate an inorganic filler into 
the resin, to subject a shaped resin article to surface treatment such as pre-etching treatment, post-etching 
treatment and neutralization, in the process of plating, or to anneal a shaped resin article to improve 
adhesion for plating. These techniques disadvantageous^ lead to a lowering of the properties of the resin 

s per se, an increase in cost or the like. Further, for providing an ABS resin having improved fire retardance, 
it has been proposed to incorporate a halide (as fire retardant) into an ABS resin to obtain a fire retardant 
ABS resin {hereinafter often referred to as "FRABS resin"). However, an FRABS resin has drawbacks in that 
it has a low heat distortion temperature and in that not only corrosion of a metal mold but also deterioration 
of a catalyst used for plating is caused due to the halide incorporated. 

70 In these situations, various attempts have been made with respect to a composition comprising a PPE 
resin and an ABS resin in order to develop a new resin composition having not only excellent susceptibility 
to electroless plating but also excellent fire retardance. 

U.S. Patent No. 3,383,435 discloses a composi tion comprising an ABS resin and poly(2,6-dimethyl-1,4- 
phenylene)ether. In the example described in U.S. Patent No. 3,383,435, compositions are prepared from a 

is polypheny lene ether resin and an ABS resin comprising 16 % of acrylonitrile units, 41 % of styrene units, 
and 43 % of butadiene units. However, as is apparent from the comparative data described in the example 
in U.S. Patent No. 3,383,435, as between the properties of these compositions and those of a composition 
comprising a polyphenylene ether and a polystyrene or a composition comprising a polyphenylene ether 
and a high impact polystyrene, the compositions comprising an ABS resin and a polyphenylene ether are 

20 too brittle to be of practical use. This is attributable to a poor compatibility between an ABS resin and a 
polyphenylene ether. 

In general, when a resin containing a large amount of a rubber component having double bonds, which 
is represented by, for example, an ABS resin, is intended to be rendered fire retardant by incorporating 
therein a phosphorus compound, such as a phosphoric add ester, the phosphorus compound needs to be 
25 added in a large amount leading to a towering of the heat resistance of the resultant fire retar dant 
composition. 

U.S. Patent No. 3,663,654 discloses a resin composition comprising a PPE resin and an ABS resin (as 
one example of a PS resin), which has been rendered fire retardant by incorporating therein red 
phosphorus. However, as apparent from Example 5 of U.S. Patent No. 3,663.654, the ABS resin used. i.e. t 

so Blendex 401 (produced and sold by Marbon Chemical Co.. U.SA) Is a conventional ABS resin and, hence, 
the composition should be such that the compatibility between the PPE resin and the ABS resin is not 
improved. Further, when the fire retardance of the composition of this U.S. patent is examined with respect 
to a sample having a Z2 mm thickness, the composition has flammability and glowing characteristics as 
high as that represented by Class V-l In accordance with a UL-94 standard which will be explained later. 

35 Therefore, the composition cannot be used as a material for housings for electronic equipment 

U.S. Patent No. 4,589.380 discloses a composition comprising a PPE resin and a specific ABS resin. 
However, it Is noted that this composition was developed to improve solvent resistance and colorability of a 
resin composition, and no teaching or suggestion is made with respect to a composition having not only 
excellent susceptibility to electroless plating and good adhesion of a plating formed on a shaped article 

40 made of the composition, but also excellent fire retardance, impact resistance and heat resistance. 

Japanese Patent Application Laid-open Specification No. 61-126168 discloses a shaped resin article 
having thereon a plating formed by electroless plating. The resin article is made of a fire retardant 
composition comprising a PPE resin, an ABS resin, a fire retardant such as an aromatic phosphoric acid 
ester, red phosphorus, an organic halide or antimony trioxide. However, in this reference, there is neither a 

<5 description nor an example providing data with respect to the influence of the use of the fire retardant on 
the susceptibility to electroless plating and on the fire retardance of the shaped article. No teaching or 
suggestion is made with respect to a composition having not only excellent susceptibility to electroless 
plating and good adhesion of a plating formed on a shaped article made of the composition, but also 
excellent fire retardance. impact resistance and heat resistance. 

so As described above, conventional compositions comprising a PPE resin and an ABS resin do not 
simultaneously exhibit ail of the desired properties for resin materials to be used for electric or electronic 
equipment i.e., excellent susceptibility to electroless plating, fire retardance, freedom from foliation, 
sufficient impact resistance, heat resistance and capability of providing a shaped article having thereon a 
plating simply formed by electroless plating. 

• ss 

Summary Of Jhe Invention 
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The present inventor has made extensive and intensive studies with a view toward developing a fire 
retardant PPE resin-ABS resin composition having excellent susceptibility to electroless plating while 
maintaining excellent fire retardance, impact resistance and heat resistance. As a result, the present 
inventor has obtained the following findings. 

5 (1) When an aromatic phosphoric acid ester as a fire retardant is employed in a large amount for 

attaining a satisfactory fire retardance, the heat distortion temperature of the resin composition is disad- 
vantageous^ lowered and, therefore, it is necessary to increase the amount of a PPE resin to maintain a 
desired heat resistance. However, the use of large amounts of both an aromatic phosphoric acid ester and a 
PPE resin disadvantageous^ leads to a lowering of not only the susceptibility of a shaped article of the 

10 resin composition to electroless plating but also the adhesion of a plating to the shaped article. 

(2) The use of red phosphorus as a fire retardant has no adverse influence on the heat resistance 
(particularly, the heat distortion temperature) of the resin composition. Therefore, when red phosphorus is 
used as an additional fire retardant, not only can the necessary amount of an aromatic phosphoric acid 
ester be reduced but also the necessary amount of PPE resin can be reduced, so that not only the desired 

r5 fire retardance but also the desired susceptibility to electroless plating can be attained without sacrificing 
the heat resistance of the resin. However, the use of too large an amount of red phosphorus has an adverse 
effect on the impact strength of the resin composition and, therefore, the combined use of red phosphorus 
with an aromatic phosphoric acid ester is advantageous for attaining the desired fire retardance without 
sacrificing the impact strength of the resin composition. 

20 (3) When compatibility of an ABS resin with a PPE resin is improved, electroless plating can 

advantageously be performed to give a plating having a uniform thickness and excellent adhesion to a 
shaped resin article. 

(4) When the amount of an ABS resin is too large, the surface appearance of an ultimate shaped 
resin article having a plating formed by electroless plating is poor. 
25 (5) The amount of acrylonltrile in the PPE resin-ABS resin composition has a great influence not onfy 

on the foliation properties of a shaped article of the composition but also on the susceptibility of the shaped 
article to electroless plating and adhesion of a plating to the shaped article. 

Based on these novel findings, the present inventors have made further investigations, and have 
succeeded in developing an electroless plating-susceptive, fire retardant resin composition comprising a 
30 polyphenylene ether resin and a specific rubber-modified resin containing an extremely specific amount of 
acrylonitrile units, which exhibits not only excellent fire retardance but also excellent susceptibility to 
electroless plating. Thus, the present invention has been completed. 

It is, therefore, an object of the present invention to provide an electroless plating-susceptive, fire 
retardant polyphenylene ether composition having not only excellent fire retardance, impact resistance and 
35 heat resistance but also excellent susceptibility to electroless plating. 

The foregoing and other objects, features and advantages of the present invention will be apparent from 
the following detailed description and appended claims. 



40 Detailed Description Of The Invention 

According to the present invention there is provided an electroless plating-susceptive, fire retardant 
polyphenylene ether resin composition comprising: 

(A) 10 to 60 % by weight, based on the total weight of components (A), (B) and (C), of a 
45 polyphenylene ether resin; 

(B) 10 to 90 % by weight, based on the total weight of components (A), (B) and (C), of a rubber- 
modified resin comprising (a) a grafted rubber phase comprising an elastomeric rubber having grafted 
thereto a graft component composed of acrylonitrile units and vinyl aromatic compound units and (/S) a 
resin phase of a poiymer or polymer mixture comprising acrylonitrile units and vinyl aromatic compound 

so units, 

the grafted rubber phase (a) having a grafting degree of from 40 to 300 % as defined by the ratio (%) of the 
weight of the graft component grafted to the elastomeric rubber to the weight of said elastomeric rubber, 
the content of the acrylonitrile units in said graft component and the content of the acrylonitrile units in resin 
phase (jS) being from 10 to 30 % by weight, based on the weight of the graft component and from 3 to 9 % 
ss by weight, based on the weight of resin phase (0), respectively, 

the amount of all the acrylonitrile units in rubber-modified resin (B) being from 1 to 7 % by weight, based 
on the total weight of components (A), (B) and (C), 

the amount of the elastomeric rubber being from 5 to 20 % by weight based on the total weight of 
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components (A), (B) and (C); 

(C) 0 to 80 % by weight based on the total weight of components (A). (B) and (C), of a polystyrene 

resin; 

(D) 1 to 4 parts by weight of red phosphorus per 1 00 parts by weight of the total of components (A). 
(B) and (C); and 

(E) 1 to 12 parts by weight of a phosphoric acid ester per 100 parts by weight of the total of 
components (A), (B) and (C). 

The polyphenylene ether which is used as component (A) of the composition of the present invention, is 
selected from a homopotymer comprising a recurring unit represented by the general formula: 




(wherein each of R 1 and R 2 independently represents a straight chain, or branched primary or secondary 
alkyl, hydroxyalkyl or haloalkyl group having 1 to 4 carbon atoms, an aryl group, a halogen atom or a 
hydrogen atom, provided that R 1 and R 2 are not concurrently a hydrogen atom); 
a copolymer comprising a recurring unit represented by the above-mentioned formula (I) and a recurring 
unit represented by the general formula: 




(ID 



(wherein each of R 3 , R 4 . R 5 and R 5 independently represents a straight chain, or branched primary or 
secondary alkyl, hydroxyalkyl or haloalkyl group having 1 to 4 carbon atoms, an aryl group, a halogen atom 
or a hydrogen atom, provided that R 3 and R 4 are not concurrently a hydrogen atom); 
a grafted copolymer comprising the above-mentioned homopolymer or copolymer and. grafted thereon, 
styrene; and the «ke. These polyphenylene ethers are disclosed In US. Patent Nos. 3,825,521 f 4,558,119 
and 4,788.277. These polymers, copolymers and grafted copolymers may be chemically treated to stabilize 
the terminals thereof by acetylation, esterification. benzoylation, etc 

Representative examples of pofyphenylene ether homopolymers include poly(2.B-dimethyM,4- 
phenylene)ether; poly(2^ethyh6^ethyl-l,4-phenylene)ether; poly(2,6-diethy1-l,4i)henyiene) ether poly(2- 
ethyl-6-n-propyH.4-phenyiene)ether; poly(2,WI-n-propyH.4-phenylene)ether; poly(2-methyl-6-n-butyH .4- 
phenylene)ether; poly(2^yWsopropyl-1,4-phenylene)ethen poiy(2^ethyi-6^!on>1,4-phenylene)ether; 
pory(2^ethyl^yaroxyethyM ,4-phenyl8n9)ether; poly(2-methyl-6-chloro8thyH ,4-phenyt8P8)8ther, and the 
(Ike. These can be used individually or in combination. 

Representative examples of polyphenylene ether copolymers include a polyphenylene ether copolymer 
which is obtained by copolymeriztng 2,6-dimethytphenol with c-cresol or an aikyl-substituted phenol. e.g., 
2,3,6-trlmethyiphenol, represented by the formula: 
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OH 



(III) 



(wherein R 3 t R 4 , R s and R 6 have the same meanings as described above). 
These can be used indivudually or in combination. 

In the case of either the homopolymer or copolymer, a polyphenylene ether having a polymerization 
degree of 0.30 to 1.5, preferably 0.4 to 1.0 in terms of the intrinsic viscosity [^(chloroform solution. 30 C) 
is used. 

Rubber-modified resin (B) used in the composition of the present invention comprises (a) a grafted 
rubber phase and (0) a resin phase. Grafted rubber phase (a) comprises an elastomeric rubber having 
grafted thereto a graft component composed of acrylonitrile units and vinyl aromatic compound units. Resin 
phase (j9) comprises a polymer or polymer mixture comprising acrylonitrile units and vinyl aromatic 
compound units. 

As the elastomeric rubber used in grafted rubber phase (a) of rubber-modified resin (B), there may 
preferably be employed elastomeric rubbers having a double bond, such as conjugated dlene-type rubbers. 
Representative examples of such elastomeric rubbers include polybutadiene, a styrene-butadiene 
copolymer, a butadiene-AN copolymer, a styrene-butadiene block copolymer, polyisoprene and natural 
rubber. Of these elastomeric rubbers, polybutadiene and a styrene-butadiene copolymer are more pre- 
ferred. Use of an elastomeric rubber having no conjugated double bond, such as an ethylene-propylene 
copolymer and a completely hydrogenated product of a styrene-butadiene block copolymer, is not 
recommendable since the final resin composition is likely to have not only poor susceptibility to etching but 
also poor anchoring effect, thereby causing the adhesion of a plating to be poor. The vinyl aromatic 
compound unfts in grafted rubber phase (a) and resin phase (0) of rubber-modified resin (B) are selected 
from monomer units of compounds represented by the formula: 



wherein R represents a hydrogen atom, a halogen atom or an alkyi group having 1 to 3 carbon atoms; Z 
represents a hydrogen atom, a halogen atom, a vinyl group or an alkyl group having 1 to 4 carbon atoms; 
and p Is an integer of 1 to 5. 

These compounds can be used Individually or In combination. Representative examples of vinyl aromatic 
compounds include styrene, o-methylstyrene, vlnyltoluene, vinylethylbenzene, vinylxylene, tert- butylstyrene 
and chlorostyrene. 

The vinyl aromatic compound units in grafted rubber phase (a) are not necessarily the same as those In 
resin phase (0). In other words, the vinyl aromatic compound units in grafted rubber phase (a) and those in 
resin phase (0) can be selected independently from the above-mentioned monomer units of vinyl aromatic 



In the present invention, grafted rubber phase (a) of component (B) is required to have a grafting 
degree of from 40 to 300 %, preferably from 40 to 200 %, as defined by the ratio (%) of the total weight of 
the graft component grafted to the elastomeric rubber to the weight of the elastomeric rubber. When the 
grafting degree is less than 40 %, not only is the compatibility of component (B) with components (A) and 
(C) poor, thereby disadvantageous^ leading to foliation of an ultimate shaped resin article, but also the 
dispersion of component (B) in the final resin composition is poor so that the shaped resin article becomes 
less susceptive to electroless plating, leading to not only non-uniformity in thickness of a plating but also 
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compounds. 
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poor adhesion of the plating to the shaped article. With respect to a grafting degree exceeding 300 %, an 
ex tremeiy long polymerization time is required for obtaining such a high grafting degree. This Is 
disadvantageous from the economical point of view. 

The content of acrylonitrile units in the graft component and the content of the acryionitrile units in resin 

5 phase, (0) are from 10 to 30 % by weight, based on the weight of the graft component and from 3 to 9 % 
by weight based on the weight of resin phase ($), respectively. When the content of acrylonitrile units in 
the graft component and in resin phase (£) is lower than 10 % by weight and lower than 3 % by weight, 
respectively, not only deposition of a plating on a shaped article of the final resin composition but also 
adhesion of the plating to the shaped article is poor. On the other hand, when the content is higher than 30 

to % by weight and higher than 9 % by weight, respectively, not only is a shaped article of the final resin 
composition likely to suffer from foliation but also the shaped article is less susceptive to etching in the 
procedure for eiectroless plating. 

The rubber-modified resin useful as component (B) of the composition of the present invention can 
easily be obtained from an elastomeric rubber, a vinyl aromatic compound and acrylonitrile, as is described 

75 later. Representative examples of rubber-modified resins include an ABS resin comprising two phases, i.e., 
a grafted rubber phase (a) composed of acrylonitrile units, styrene units and butadiene units, and a resin 
phase (0) composed of acrylonitrile units and styrene units; and a mixture of another type of ABS resin [as 
grafted rubber phase (a)] in which acrylonitrile units and vinyl aromatic compound units are grafted to the 
butadiene moiety, and an AN-styrene resin [as resin phase (/?)]. 

20 The polystyrene resin useful as component (C) of the composition of the present invention can be any 
of those which are known to be able to be used together with a PPE resin, and is suitably a resin 
comprising at least 25 % by weight of the units represented by formula (IV) described above. Represen- 
taive examples of polystyrene resins Include a homopoiymer, such as polystyrene; a copolymer, such as a 
styrene-maieic anhydride copolymer; and a modified polystyrene, such as a rubber-modified polystyrene. 

25 Particularly preferable examples of polystyrene resins include a high impact polystyrene (hereinafter often 
referred to as "HIPS"), such as a polystyrene modified with natural rubber or synthetic rubber. As examples 
of the synthetic rubber to be used for the modification, there can be mentioned polybutadiene, 
polyisoprene, a styrene-butadiene copolymer and the like. Of the above polystyrene resins, a polystyrene 
modified with polybutadiene is most preferred. 

30 In the composition of the present invention, the amount of the polyphenylene ether resin as component 
(A), is from 10 to 60 % by weight, preferably from 20 to 40 % by weight, based on the total weight of 
components (A), (B) and (C). When the amount of component (A) Is lower than 10 % by weight the 
excellent effect of the PPE resin is not fully exerted. On the other hand, when the amount exceeds 60 % by 
weight the final shaped resin article is too susceptive to etching by an etching solution containing chromic 

35 acid which is usually employed In the pre-treatment for eiectroless plating, so that the surface of the shaped 
article becomes excessively roughened, thereby leading to poor adhesion of plating to the shaped article 
and poor appearance of the plated shaped article. 

The suitable amount of the rubber-modified resin as component (B) varies depending upon the amount 
of all the acrylonitrile units in rubber-modified resin (B) and the amount of the elastomeric rubber. In the 

40 present invention, the amount of rubber-modified resin (B) is from 10 to 90 % by weight preferably from 15 
to 70 % by weight based on the total weight of components (A), (B) and (C). When the amount of rubber- 
modified resin (B) is lower than 10 % by weight a satisfactory susceptibility to eiectroless plating cannot be 
attained. On the other hand, when the amount exceeds 90 % by weight the amount of a PPE resin In the 
composition disadvantageous^ becomes less than the amount required for attaining the objects of the 

45 present Invention, i.e., 10 % by weight based on the total weight of components (A), (B) and (C). 

The amount of the polystyrene resin as component (C) Is from 0 to 80 % by weight preferably 0 to 65 
% by weight based on the total weight of components (A), (B) and (C). In the present invention, the 
component (C) is optionally employed in an amount up to 80 % by weight in order to improve the 
compatibility between components (A) and (B), heat distortion temperature and impact resistance of the 

so final resin composition. When the rubber-modified resin as component (B) has satisfactory compatibility, 
heat distortion temperature and impact resistance, component (C) is not needed. When the amount of 
component (C) exceeds 80 % by weight, components (A) and/or (B) cannot be used In the amounts 
required for attaining the objects of the present invention. 

The amount of all the acrylonitrile units (AN units) in rubber-modified resin (B) is from 1 to 7 % by 

55 weight preferably 1 to 5 % by weight based on the total weight of components (A), (B) and (C). When the 
amount of AN units is lower than 1 % by weight it becomes difficult to attain the deposition of a catalyst 
e.g., palladium, which Is a seed for an eiectroless plating to a shaped article, In the procedure for 
eiectroless plating. When the amount of AN units exceeds 7 % by weight not only does an elastomeric 
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rubber become disadvantageous^ resistant to the action of a treating agent for etching so that it becomes 
difficult to perform etching of a shaped article of the resin composition under etching conditions such that 
PPE resin is not eroded, leading to a poor adhesion of a plating to a shaped article, but also there cannot 
be obtained a shaped article substantially free from foliation. 

6 The amount of the elastomeric rubber is from 5 to 20 % by weight, preferably 5 to 15 % by weight, 
based on the total weight of components (A), <B) and (C). When the amount of the elastomeric rubber is 
lower than 5 % by weight, the anchoring effect for deposition is not satisfactory and, hence, strong 
adhesion of a plating cannot be attained. On the other hand, when the amount exceeds 20 % by weight, not 
only cannot satisfactory fire retardance be attained, but also susceptibility to etching becomes too high, 

to resulting in too rough a surface of a plated shaped article. 

With respect to the red phosphorus useful as component (D) of the composition of the present 
invention, there is no particular limitation. However, red phosphorus coated with a thermosetting resin or an 
inorganic material is preferred from the viewpoint of safety. Representative examples of thermosetting 
resins include phenol resin, epoxy resin and a divinylbenzene-styrene copolymer. Representative examples 

is of inorganic materials include titanium oxide and silicate compounds. 

With respect to the phosphoric acid ester useful as component (E) of the composition of the present 
invention, there is no particular limitation. However, most preferred are aromatic phosphoric acid esters. 
Representative examples of aromatic phosphoric acid esters include trlphenyl phosphate, tricresyl phos- 
phate, trixylenyl phosphate, cresyl diphenyl phosphate, xylenyl diphenyl phosphate, dixylenyl phenyl 

20 phosphate, hydroquinone bisphosphate, resorcinol bisphosphate and bisphenol A bisphosphate. These can 
be used individually or in combination. 

The red phosphorus (D) is used in an amount of from 1 to 4 parts by weight, preferably 1.5 to 3.5 parts 
by weight, per 100 parts by weight of components (A), (B) and (C). When the amount of red phosphorus is 
less than 1 part by weight satisfactory fire retardance cannot be attained. On the other hand, when the 

25 amount exceeds 4 parts by weight, the impact resistance of the final resin composition becomes extremely 
poor. 

The phosphoric acid ester (E) is used in an amount of from 1 to 12 parts by weight, preferably 3 to 10 
parts by weight, per 100 parts by weight of components <A), (B) and (C). When the amount is less than 1 
part by weight, satisfactory fire retardance cannot be attained. On the other hand, when the amount 
30 exceeds 12 parts by weight, not only does the heat distortion temperature of the final composition become 
extremely low, but also the adhesion of a plating to a shaped article of the composition is extremely poor. In 
this connection, when the heat distortion temperature of the final composition is low due to the addition of 
the phosphoric acid ester in a large amount, an increased amount of a PPE resin is needed in order to 
-4*-:- ~ -~n~t — ri!e+Ar*;/Nn temnorahiro of thfl final rnmnosition. However, as mentioned before, use 

gucum a wuaiaviui ; i iwui uiwivi *.w. ■ wn.pv.-H... -■ - — r - - 

35 of large amounts of the phosphoric add ester and the PPE resin not only causes the final composition to be 
less susceptive to eiectroless plating but also causes adhesion of a plating to be poor. 

In the present invention, as mentioned above, If the amounts of both PPE resin and phosphoric acid 
ester are increased simultaneously, adhesion of a plating to a shaped article of the final composition is 
likely to be lowered. Hence, when the proportion of PPE resin is increased to attain the desired high heat 

40 distortion temperature, it is desirable that the amount of phosphoric acid ester be decreased. 

The method for the production of a rubber-modified resin useful as component (B) is not particularly 
restricted as long as the resultant rubber-modified resin meets the above-mentioned requirements with 
respect to the grafting degree and the acrylonitrile content of the grafted rubber phase and of the resin 
phase. For example, the rubber-modified resin can be prepared by a generally known polymerization 

45 technique, such as emulsion polymerization, buik polymerization, solution polymerization and suspension 
polymerization. For example, the rubber-modified resin can be prepared by producing a grafted rubber 
phase and a resin phase individually by polymerization, and then mixing the two phases with each other. 
The resin phase may be a copolymer of acrylonitrile and a vinyl aromatic compound, a mixture of a 
homopolymer of acrylonitrile and a homopolymer of a vinyl aromatic compound or a mixture of a 

so homopolymer of acrylonitrile or a vinyl aromatic compound and a copolymer of acrylonitrile and a vinyl 
aromatic compound. Alternatively, the grafted rubber phase (a) and the resin phase (0) of the rubber- 
modified resin can be simultaneously produced by, for example, the following two-step process. That is. a 
monomer mixture of 16 to 40 % by weight of acrylonitrile and 60 to 84 % by weight of a vinyl aromatic 
compound is subjected to graft polymerization in the presence of an elastomeric rubber to form (a) a 

ss copolymer composed of acrylonitrile units and vinyl aromatic compound units, and subsequently a 
monomer mixture of 0 to 15 % by weight of acrylonitrile and 85 to 100 % by weight of a vinyl aromatic 
compound is added thereto and subjected to graft polymerization to form (b) a polymer composed of vinyl 
aromatic compound units or composed of acrylonitrile units and vinyl armatic compound units. During the 
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formation of copolymer (a) and component (b). the resin phase is formed simultaneously with the formation 
of the grafted rubber phase. The weight ratio of component (a) to component (b) is 9/1 to 1/9. By the above 
process, the grafted rubber phase (a) and resin phase (0) can be formed simultaneously. 

There are various methods of analysis of the rubber-modified resins. Those methods are described, for 
example, in J. Polymer Sd., A3. 3825 (1965), and Rubber Chem. & Technology, 38. No.3, 655 (1965). In 
the present invention, the separation of the grafted rubber phase and the resin phase, and the determination 
of the grafting degree of the grafted rubber phase were performed as follows. One gram of the rubber- 
modified resin is added to 25 ml of methyl ethyl ketone. The resultant mixture is shaken well, and then 
centrifuged at 20,000 rpm at 0 ' C, to separate the mixture into a precipitate and a supernatant solution. The 
supernatant solution contains the resin phase. The resin phase is recovered from the supernatant solution 
by precipitation with methanol. The precipitate obtained by centrlfugatlon is recovered as the grafted rubber 
phase. As mentioned above, the terminology "grafting degree" is defined as the ratio (%) of the weight of 
the graft component grafted to the elastomeric rubber to the weight of the elastomeric rubber, and can be 
calculated by the following formula: 



A - R 

G » x 100 

R 

wherein Q represents the grafting degree (% by weight); R the amount of elastomeric rubber contained In 
one gram of the rubber-modified resin (gram); and A the amount of the grafted rubber phase contained in 
one gram of the rubber-modified resin (gram). 

The content of the acrylonitrile in each of the resin phase and grafted rubber phase is determined by 
the elementary analysis method, based on the amount of nitrogen. 

In the polyphenylene ether resin composition of the present Invention, there may be incorporated other 
additives known to those skilled In the art, such as plasticizers; stabilizers; ultraviolet absorbers; colorants; 
mold release agents; fibrous reinforcing agents, such as glass fibers and carbon fibers; and fillers, such as 
glass beads, calcium carbonate and talc. Preferred examples of plasticizers Include polybutenes. low 
molecular weight polyethylenes, mineral oils, epoxldized soybean oils, polyethylene glycols, and fatty 
esters. Representative examples of stabilizers include phosphites, hindered phenols, alkanol amines, acid 
amides, metal salts of dJthicjcarbamlc acid, inorganic sulfides and metal oxides. These are used individually 
or in combination. 

The method of blending components (A) to (E) to form the polyphenylene ether resin composition of 
the present invention Is not particularly restricted. That Is, components (A) to (E) may be blended by 
generally known methods, for example, by means of an extruder, a heated roll, a Banbury mixer, a kneader 
and the like. 

The polyphenylene ether resin composition of the present Invention Is excellent In susceptibility to 
eiectroless plating while exhibiting excellent fire retardant properties and excellent Impact resistance and 
heat resistance. 

Accordingly, a plated shaped article can readily be obtained by subjecting to eiectroless plating a 
shaped article of the retardant polyphenylene ether resin composition of the present Invention, prepared by, 
for example, Injection molding, press molding, blow molding or the like. 

The plated shaped article produced by eiectroless plating of a shaped article prepared from the 
composition of the present Invention has extremely excellent adhesion of the plating to the shaped article 
and electromagnetic wave shielding properties as compared to shaped articles prepared from a conven- 
tional resin composition containing a conductive filler or to a metallized article prepared by subjecting a 
conventional fire retardant composition to eiectroless plating, conductive coating, metal spraying, high- 
vacuum metallizing, sputtering or the like. 

Since a plated shaped article made of the composition of the present Invention can readily be obtained 
by subjecting a shaped article made of the composition of the present Invention to a customary simple 
eiectroless plating method comprising the steps of degreasing, etching, applying a catalyst, activating the 
catalyst and effecting eiectroless plating, a plated shaped article made of the composition of the present 
invention can be produced at extremely low cost Further, the heat distortion temperature of the composition 
of the present invention can be varied by changing the amount of the PPE resin. Accordingly, as contrasted 
to FRABS resins which have a low heat distortion temperature, the composition of the present invention has 
a wide variety of uses without being subjected to restriction In use due to a limited heat distortion 
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temperature. 

Further, the composition of the present invention is free from problems inherent in conventional resin 
compositions, e.g.. deterioration of an employed catalyst by a halide as a fire retardant and occurrence of 
stress-cracking due to the residual strain when a shaped article is dipped in a treating agent for etching. 

5 A plated shaped article made of the composition of the present invention obtained by electroless plating 
exhibits excellent adhesion of the plating to the shaped article such that no portion of the plating is peeled 
off even after the plated shaped article has been subjected to heat cycle testing (temperature: between -40 
* C and a temperature which is 10 * C lower than the heat distortion temperature of the shaped article). 
Moreover, when the composition of the present invention is molded into a shaped article having a 

to complicated configuration, such as a boss or a part having a portion to be engaged with another part, even 
the inner wall of the boss or the engaging portion of the part can be completely metallized by electroless 
plating, and therefore, there is no failure in shielding properties from electromagnetic waves. Therefore, 
problems with respect to electromagnetic wave interference, which have become great problems, are 
solved by the use of the plated shaped article made of the composition of the present invention. 

rs Still further, since the shaped article made of the composition of the present invention has excellent 
impact resistance and fire retardance, the shaped article substantially does not undergo breakage by the 
action of external forces, so that the electromagnetic wave-shielding properties can be maintained for a 
prolonged period of time. 

The present invention will now be described in detail with reference to the following Examples and 
20 Comparative Examples which should not be construed as limiting the scope of the present invention. 



Production of a rubber-modified resin 

25 In each of Examples and Comparative Examples, a rubber-modified resin which was produced by one 
of the following representative methods was used. 



Method 1: 



30 



A grafted rubber phase and a resin phase were individually prepared, and were mixed to obtain a 
grafted rubber phase, as follows. 



as (1) Preparation of a grafted rubber phase 

80 Parts by weight (on a solids basis) of a polybutadiene latex having a weight average particle 
diameter of 4500 A and 120 parts by weight of water were charged in a reactor and heated to 70 C in an 
atmosphere of gaseous nitrogen while stirring. Then, to the resultant mixture, a monomer mixture of 10 
40 parts by weight of acrylonitriie, 30 parts by weight of styrene and 0.1 part by weight of dodecyl mercaptan, 
and a solution prepared by dissolving 0.1 part by weight of potassium persulfate in 50 parts by weight of 
water were Individually, simultaneously added over 5 hours. After completion of the addition, the reactor 
was kept at 70 * C for 2 hours to complete polymerization. The conversion of monomers was 95 %. 

45 

(2) Preparation of a resin phase 

120 Parts by weight of water and 1.0 part by weight of potassium rosinate for dlsproportionation were 
charged in a reactor and heated to 70 * C In an atmosphere of gaseous nitrogen while stirring. Then, to the 
so resultant mixture, a monomer mixture of 4.5 parts by weight of acrylonitriie, 95.5 parts by weight of styrene 
and 0.2 part by weight of dodecyl mercaptan and a solution prepared by dissolving 0.2 part by weight of 
potassium persulfate in 50 parts by weight of water were individually, simultaneously added over 5 hours. 
After completion of the addition, the reactor was kept at 70 " C for 2 hours to complete polymerization. The 
conversion of monomers was 96 %. 



(3) Preparation of a rubber-modified resin 
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52 Parts by weight (on a solids basis) of the above-prepared grafted rubber phase and 48 parts by 
weight (on a solids basis) of the above-prepared resin phase were sufficiently mixed and dispersed in each 
other. The resultant dispersion was subjected to salting-out by adding 2.0 parts by weight of aluminum 
sulfate, followed by filtration. The resultant cake was washed with water and dried to obtain a rubber- 
5 modified resin No. 1 . 

The obtained rubber-modified resin was fractionated and analyzed according to the methods mentioned 
hereinbefore. The results are as follows. 



Polybutadiene content 


32 


% 


by 


weight 


Grafting degree 


52 


% 


by 


weight 


Acrylonitrile content of graft component 


24 


% 


by 


weight 


Acrylonitrile content of resin phase 


7 


% 


by 


weight 



IS 



(4) Adjusting of the grafting degree and the AN content 

20 In preparation of a grafted rubber phase, the grafting degree Is usually adjusted by changing the 
amount of dodecyl mercaptan to be added. The larger the amount of dodecyl mercaptan, the tower the 
grafting degree becomes. The grafting degree can also be adjusted by changing the ratio of the amount of 
rubber to monomers In the polymerization or the period of time in which the monomer mixture and an 
aqueous potassium persulfate solution are added to the reactor. The acrylonitrile content of the graft 

25 component is adjusted by changing the amount of the acrylonitrile to be added in preparation of the grafted 
rubber phase. On the other hand, the acrylonitrile content of the resin phase is adjusted by changing the 
amount of the acrylonitrile to be added in preparation of the resin phase. Rubber-modified resins Nos. 2 to 
8 shown In Table 1 were produced in the same manner as mentioned above except that the composition of 
the raw materials was changed as shown in Table 1 . 

so 

Method 2: 

50 Parts by weight (on a solids basis) of a polybutadiene latex having a weight average^ particle 
ss diameter of 4500 k and 100 parts by weight of water were charged in a reactor and heated to 70 C in an 
atmosphere of gaseous nitrogen while stirring. Then, to the resultant mixture, a primary monomer mixture of 
10 parts by weight of acrylonitrile, 40 parts by weight of styrene and 0.1 part by weight of dodecyl 
mercaptan, and a solution prepared by dissolving 0.1 part by weight of potassium persulfate In 50 parts by 
weight of water were individually, simultaneously added over 3 hours to conduct a primary polymerization 
<o reaction. After completion of the addition, to the reaction mixture, a secondary monomer mixture of 80 parts 
by weight of styrene and 0.1 part by weight of dodecyl mercaptan, and a solution prepared by dissolving 
0.1 part by weight of potassium persulfate In 50 parts by weight of water were individually, simultaneously 
added over 3 hours to conduct a secondary polymerization reaction. After completion of the addition, the 
reactor was kept at 70 "C for 2 hours to complete the polymerization reaction. The conversion of 
« monomers was 93 %. The resultant polymer was subjected to salting-out by adding 3 parts by weight of 
aluminum sulfate, followed by filtration. The resultant cake was washed with water and dried to obtain a 
rubber-modified resin No. 9. The obtained rubber-modified resin was fractionated and analyzed according to 
the methods mentioned hereinbefore. The results are as follows. 



Polybutadiene content 


32% 


by weight 


Grafting degree 


80% 


by weight 


Acrylonitrile content of graft component 


18% 


by weight 


• Acrylonitrile content of resin phase 


5% 


by weight 



55 

Rubber-modified resin No. 10 shown in Table 1 was produced in the same manner as mentioned above 
except that the composition of the raw materials was changed as shown In Table 1. 
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Preparation of specimen and measurement of physical properties 

Specimens having a size of 127 mm x 12.7 mm x 6.4 mm. a size of 127 mm x 12.7 mm x 3.2 mm and 
a size of 127 mm x 12.7 mm x 1.6 mm, respectively were prepared from a • polyphenylene ether resin 
composition using an Injection molding machine (Model IS80AM manufactured and sold by Toshiba 
Machine Co., Ltd., Japan; cylinder temperature: 270 * C, molding cycle: 1 mln), and the properties of the 
specimens were determined according to the following test methods. 



(1) Heat distortion temperature: 

is The heat distortion temperature of the above-prepared specimen having a size of 127 mm x 12.7 mm x 
6.4 mm was measured In accordance with ASTM D648 (load: 18.6 kg/cm 2 ). 



(2) Fire retardance: 



20 



30 



35 



The fire retardance of each of the above-prepared specimens having a size of 127 mm x 12.7 mm x 3.2 
mm and a size of 127 mm x 12.7 mm x 1.6 mm were measured In accordance with the method of Vertical 
Burning Test for Classifying Materials 94V-0, 94V-1 or 94V-2, described In UL-Subject 94, pages 7 to 10 
dated January 28, 1980, published by Under writers Laboratories Inc.. U.SA The classification into 
26 materials 94V-0, 94V-1 and 94V-2 (hereinafter simply referred to as "V-0", "V-1 " and "V-2", respectively) Is 
conducted according to the following criteria, 
(i) A material classified as V-0 shall: 

A. Not have any specimens that burn with flaming combustion for more than 10 seconds after 
either application of the test flame. 

B. Not have a total flaming combustion time exceeding 50 seconds for the 10 Rame applications 
for each set of five specimens. u ^ 

C. Not have any specimens that bum with flaming or glowing combustion up to the holding clamp. 

D. Not have any specimens that drip flaming particles that ignite the dry absorbent surgical cotton 
located 12 inches (305 mm) below the test specimen. 

E. Not have any specimens with glowing combustion that persists for more than 30 seconds after 
the second removal of the test flame. 

(li) A material classified as V-1 shall: s 

A. Not have any specimens that bum with flaming combustion for more than 30 seconds after 

either application of the test flame. 

B. Not have a total flaming combustion time exceeding 250 seconds for the 10 flame applications 

for each set of five specimens. 

C. Not have any specimens that bum with flaming or glowing combustion up to the holding ciamp. 

D. Not have any specimens that drip flaming particles that ignite the dry absorbent surgical cotton 
located 1 2 inches (305 mm) below the test specimen. 

E Not have any specimens with glowing combustion that persists for more than 60 seconds after 
the second removal of the test flame. 

(Si) A material classified as V-2 shall: . _ 

A. Not have any specimens that bum with flaming combustion for more than 30 seconds after 

either application of the test flame. 

B. Not have a total flaming combustion time exceeding 250 seconds for the 10 flame applications 

for each set of five specimens. 

C. Not have any specimens that bum with flaming or glowing combustion up to the holding clamp. 

D. Be permitted to have specimens that drip flaming particles that Ignite the dry absorbent surgical 
cotton placed 12 inches (305 mm) below the test specimen. 

E. Not have any specimens with glowing combustion that persists for more than 60 seconds after 
the second removal of the test flame. 



50 
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(3) Occurrence of foliation by folding: 

The above-prepared specimen having a size of 127 mm x 12.7 mm x 1.6 mm was repeatedly folded at 
its central portion until the specimen was broken. Then, the broken portion of the specimen was observed 
with the naked eyes in order to examine whether or not foliation of the specimen occurred. 



(4) Izod impact strength: 

The Izod impact strength of the above-prepared specimen having a size of 6.4 mm x 12.7 mm x 6.4 
mm was measured in accordance with ASTM D 256, notched. 



Evaluation of susceptibility to electroless plating 

Specimens having a size of 50 mm x 90 mm x 2.5 mm were prepared using an injection molding 
machine (Model IS80M manufactured and sold by Toshiba Machine Co.. Ltd., Japan; cylinder temperature: 
270 'C, molding cycle: 1 min), and the specimens were subjected to electroless plating under the 
conditions shown in Table 2 and the electroless plating susceptibility of the specimens was evaluated 
20 according to the following test methods. 



25 



(1) Deposition (%): 

After the electroless plating, the area of the deposit formed on the surface of the specimen was 
determined and the deposition was calculated from the area (p) of the formed deposit and the surface area 
(q) of the specimen by the following formula: 
Deposition (%) * §x100. 



30 



(2) Adhesion (%): 

The specimen having thereon a plating formed by electroless plating was examined by the peel test 
using an adhesive tape. The adhesion (%) was calculated from the area (x) of the deposit remaining 
35 unpeeled and the whole deposit area (y) by the following formula: 
Adhesion (%) « Jx100. 



(3) Appearance: 

The surface of the specimen having thereon a plating formed by electroless plating was observed 
the naked eyes. 



50 



55 
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Example 1 

25 Parts by weight of poly(2,6-d!methyl-1.4-phenylene)elher (hereinafter often referred to as "PPE 
resin*) having an Intrinsic viscosity M of 0.50 (as measured at 30 * C In chloroform), 20 parts by weight of 
rubber-modified resin No. 1 shown in Table 1, 55 parts by weight of an impact-resistant rubber modified 
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polystyrene (Styron® 490. manufactured and sold by Asahl Kasei Kogyo K.K., Japan), 2.4 parts by weight 
of a phosphorus composition (Novared® 120 UFA, manufactured and sold by Rin Kagaku Kogyo Co., Ltd., 
Japan) containing 90 % by weight of red phosphorous and 10 % by weight of a phenol resin, 5 parts by 
weight of triphenylene phosphate (hereinafter often referred to as "TPP"), 0.5 part by weight of Sumilizer® 

s BHT (trade name of hindered phenol, manufactured and sold by Sumitomo Chemical Co., Ltd., Japan) as a 
stabilizer and 0.5 part by weight of MARK® PEP-8 (trade name of distearyl pentaerythritol diphosphite, 
manufactured and sold by ADEKA ARGUS Chemical Co., Ltd., Japan) were blended together by means of a 
blender, to thereby obtain a polyphenylene ether resin composition. 

The above-obtained composition was pelletized by means of an extruder at 280 * C to obtain pellets. 

10 The pellets were injection-molded to prepare a specimen in substantially the same manner as mentioned 
above. The properties of the specimen were determined according to the methods mentioned above. 
Results are shown in Table 3. 



75 Example 2 

Substantially the same procedure as in Example 1 was conducted except that 25 parts by weight of 
rubber-modified resin No. 2 shown in Table 1 was used instead of 20 parts by weight of rubber-modified 
resin No. 1 and the amount of Styron® 490 (manufactured and sold by Asahi Kasei Kogyo K.K., Japan) was 
20 changed to 50 parts by weight from 55 parts by weight, to thereby obtain pellets of a polyphenylene ether 
resin composition. Then, a specimen was prepared from the pellets and the properties of the specimen 
were determined according to the methods as mentioned above. Results are shown in Table 3. 



25 Comparative Example 1 

Substantially the same procedure as in Example was conducted except that an ABS resin (Stylac® 301. 
manufactured and sold by Asahi Kasei Kogyo K.K., Japan) was used instead of rubber-modified resin No. 1 
and the amount of Novared® 120 UFA (manufactured and sold by Rin Kagaku Kogyo Co., Ltd., Japan) was 
30 changed to 4.4 parts by weight from 2.4 parts by weight and that the TPP was not added, to thereby obtain 
pellets of a polyphenylene ether resin composition. Then, a specimen was prepared from the pellets and 
the properties of the specimen were determined according to the same methods as mentioned above. 
Results are shown in Table 3. 

36 

Comparative Example 2 

Substantially the same procedure as in Example 1 was conducted except that no rubber-modified resin 
was used and the amount of Styron® 490 (manufactured and sold by Asahl Kasei Kogyo K.K., Japan) was 
40 changed to 75 parts by weight from 55 parts by weight, to thereby obtain pellets of a polyphenylene ether 
resin composition. Then, a specimen was prepared from the pellets and the properties of the specimen 
were determined according to the same methods as mentioned above. Results are shown in Table 3. 



45 Comparative Example 3 

Substantially the same procedure as in Example 2 was conducted except that rubber-modified resin No. 
3 shown in Table 1 was used instead of rubber- modified resin No. 2, to thereby obtain pellets of a 
polyphenylene ether resin composition. Then, a specimen was prepared from the pellets and the properties 
so of the specimen were determined according to the same methods as mentioned above. Results are shown 
in Table 3. 

As apparent from Table 3, the specimens prepared from the resin composition of the present invention 
exhibited not only excellent heat distortion temperature, Izod impact strength and fire retardance, but also 
excellent susceptibility to electroless plating. Further, foliation of the specimens did not occur even when 
55 the specimens were repeatedly folded (Examples 1 and 2). 

By contrast the specimen which was prepared from a resin composition produced using a customary 
ABS resin as a rubber-modified resin exhibited disadvantageous foliation when the specimen was repeat* 
edly folded (Comparative Example 1). Further, on the specimen which was prepared from a resin 
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composition produced without incorporating a rubber-modified resin containing an acrylonttrile component a 
plating was not formed by eiectroless plating (Comparative Example 2). Moreover, when a resin composi- 
tion has a grafting ratio of the efastomeric rubber in the rubber-modified resin which is less than 40 %, the 
specimen of the resin composition exhibits disadvantageous foliation after repeated folding, and is poor in 
s susceptibility to eiectroless plating (Comparative Example 3). 

Table 3 



10 






Example 
1 


Example 
2 


Comparative 
Example 1 


Comparative 
Example 2 


Comparative 
Example 3 




rubber-modified 


resin No. 


1 


2 


-) 




3 


15 


resin 


polybutadiene 
content wt.% 


32 


28 


26 


- 


32 






grafting degree 
wt.% 


52 


150 


25 




32 


20 




AN content of graft 
component wt.% 


24 


15 


30 




20 






AN content of resin 
phase wt% 


7 


7 


30 


- 


6 




formulation 


PPE 


25 


25 


25 


25 


25 


25 


of 


rubber-modified 
resin 


on 


ZD 


on 
ZU 


u 


on 




composition 


Styron 490 


55 


50 


55 


75 


50 




(parts 


Novared 120UFA 


2.4 


2.4 


4.4 


2.4 


2.4 


30 


by 


TPP 


5 


5 


0 


5 


5 




weight) 


Sumilizer BHT 


0.5 


0.5 


0.5 


0.5 


0.5 






MARK PEP8 


0.5 


0.5 


0.5 


0.5 


0.5 


35 


AN content of total of components 
(A). (B) and(C)wt% 


1.5 


2.1 




0 


1.4 




elastomeric rubber content of total of 
components (A), (8) and (C) wt% 


6.4 


7.0 




0 


8.0 


40 


foliation 


not 
occurred 


not 
occurred 


occured 


not occurred 


occurred 




heat distortion temperature * C 


92 


92 


92 


88 


91 




Izod impact strength kg* cm/cm 


16 


18 


3 


12 


7 


45 


fire 


3.2 mm thickness 


V-0 


V-0 


V-1 


V-0 


V-0 




retard an ce 


1.6 mm thickness 


V-0 


V-0 


V-1 


V-0 


V-0 




susceptibility 


deposition % 


100 


100 




0 


100 


60 


to eiectroless 


adhesion % 


100 


100 






60 




plating 


state of surface 


good 


good 






roughened 




Note: 















"") Stylac 301 was used. 

65 H _ M ^^^^_^^^_^^^^ MaMW 
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Example 3 

30 parts by weight of the same PPE resin as described in Example 1 , 35 parts by weight of rubber- 
modified resin No. 1 shown in Table 1 , 35 parts by weight of Styron® 490 (manufactured and sold by Asahi 

s Kasei Kogyo K.K., Japan), 2.4 parts by weight of Novared® 120 UFA (manufactured and sold by Rin 
Kagaku Kogyo Co., Ltd., Japan), 5 parts by weight of resorcinol bisphosphate, 0.5 part by weight of 
Sumilizer® BHT (trade name of hindered phenol manufactured and sold by Sumitomo Chemical Co., Ltd., 
Japan) as a stabilizer and 0.5 part by weight of MARK® PEP-8 (trade name of distearyl pentaerythritol 
diphosphite manufactured and sold by ADEKA ARGUS Chemical Co., Ltd., Japan) were blended together 

70 by means of a blender, to thereby obtain a polyphenylene ether resin composition. The thus obtained 
polyphenylene ether resin composition was pelletized by means of an extruder at 280 * C to obtain pellets. 
The pellets were injection-molded in substantially the same manner as mentioned above, to thereby obtain 
a specimen. The properties of the specimen were determined according to the same methods as 
mentioned above. Results are shown in Table 4. 

15 

Comparative Example 4 

Substantially the same procedure as in Example 3 was conducted except that rubber-modified resin No. 
20 4 shown in Table 1 was used instead of rubber-modified resin No. 1, to thereby obtain pellets of a 
polyphenylene ether resin composition. Then, a specimen was prepared from the pellets and the properties 
of the specimen were determined according to the same methods as mentioned above. Results are shown 
in Table 4. 

25 

Comparative Example 5 

Substantially the same procedure as in Example 3 was conducted except that rubber-modified resin No. 
5 shown in Table 1 was used instead of rubber-modified resin No. 1, to thereby obtain pellets of a 
30 polyphenylene ether resin composition. Then, a specimen was prepared from the pellets and the properties 
of the specimen were determined according to the same methods as mentioned above. Results are shown 
in Table 4. 



as Example 4 

Substantially the same procedure as in Example 3 was conducted except that rubber-modified resin No. 
6 shown in Table 1 was used instead of rubber-modified resin No. 1, to thereby obtain pellets of a 
polyphenylene ether resin composition. Then, a specimen was prepared from the pellets and the properties 
40 of the specimen were determined according to the same methods as mentioned above. Results are shown 
in Table 4. 



Example 5 

46 

Substantially the same procedure as in Example 4 was conducted except that 40 parts by weight of 
rubber-modified resin No. 7 shown in Table 1 was used instead of 30 parts by weight of rubber-modified 
resin No. 6 and the amount of Styron® 490 (manufactured and sold by Asahi Kasei Kogyo K.K., Japan) was 
changed to 25 parts by weight from 35 parts by weight to thereby obtain pellets of a polyphenylene ether 
so resin composition. Then, a specimen was prepared from the pellets and the properties of the specimen 
were determined according to the same methods as mentioned above. Results are shown in Table 4. 



Comparative Example 6 

55 

Substantially the same procedure as in Example 4 was conducted except that rubber-modified resin No. 
8 shown in Table 1 was used instead of rubber-modified resin No. 8, to thereby obtain pellets of a 
polyphenylene ether resin composition. Then, a specimen was prepared from the pellets and the properties 
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of the specimen were determined according to the same methods as mentioned above. Results are shown 
in Table 4. 

As apparent from Table 4, the specimens prepared from the resin composition of the present invention 
exhibited not only excellent heat distortion temperature, Izod impact strength and fire retardance, but also 

s excellent susceptibility to electroless plating. Further, foliation of the specimens did not occur even when 
the specimens were repeatedly folded (Examples 3 to 5). 

By contrast, when the acrylonitrile content of the resin phase was less than 7 % by weight 
(Comparative Example 4), or the acrylonitrile content of the graft component was less than 30 % by weight 
(Comparative Example 5), the specimen of the resin composition disadvantageous^ exhibited foliation after 

w repeated folding of the specimen. Further, when the acrylonitrile content of the total of resin components 
(A), (B) and (C) was less than 1 % by weight (Comparative Example 6), the specimen of the composition 
was poor in susceptibility to electroless plating. 
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Example 6 

s 

25 parts by weight of the same PPE resin as described in Example 1 , 30 parts by weight of rubber- 
modified resin No. 9 shown in Table 1, 45 parts by weight of Styron® 490 (manufactured and sold by Asahi 
Kasei Kogyo K.K., Japan), 2.4 parts by weight of Novared® 120 UFA (manufactured and sold by Rin 
Kagaku Kogyo Co., Ltd., Japan), 5 parts by weight of TPP, 0.5 part by weight of Sumiiizer® BHT (trade 

io name of hindered phenol manufactured and sold by Sumitomo Chemical Co., Ltd., Japan) as a stabilizer 
and 0.5 part by weight of MARK® PEP-8 (trade name of distearyl pentaerythritol diphosphite manufactured 
and sold by ADEKA ARGUS Chemical Co., Ltd., Japan) were blended together by means of a blender, to 
thereby obtain a polyphenyiene ether resin composition. The thus obtained polyphenylene ether resin 
composition was palletized by means of an extruder at 280 * C to obtain pellets. The pellets were injection- 

is molded In substantially the same manner as mentioned above, to thereby obtain a specimen. The 
properties of the specimen were determined according to the same methods as mentioned above. Results 
are shown in Table 5. 



20 Example 7 

Substantially the same procedure as in Example 6 was conducted except that the amount of rubber- 
modified resin No. 9 shown in Table 1 was changed to 50 parts by weight from 30 parts by weight and the 
amount of Styron® 490 (manufactured and sold by Asahi Kasei Kogyo K.K., Japan) was changed to 25 
25 parts by weight from 45 parts by weight to thereby obtain pellets of a polyphenylene ether resin 
composition. Then, a specimen was prepared from the pellets and the properties of the specimen were 
determined according to the same methods as mentioned above. Results are shown In Table 5. 



30 Comparative Example 7 

Substantially the same procedure as in Example 7 was conducted except that the amount of rubber- 
modified resin No. 9 shown in Table 1 was changed to 70 parts by weight from 50 parts by weight and the 
amount of Styron® 490 (manufactured and sold by Asahi Kasei Kogyo K.K., Japan) was changed to 5 parts 
35 by weight from 25 parts by weight to thereby obtain pellets of a polyphenylene ether resin composition. 
Then, a specimen was prepared from the pellets and the properties of the specimen were determined 
according to the same methods as men tioned above. Results are shown in Table 5. 



40 Comparative Example 8 

Substantially the same procedure as in Example 8 was conducted except that the amount of rubber- 
modified resin No. 9 shown in Table 1 was changed to 8 parts by weight from 30 parts by weight and the 
amount of Styron® 490 (manufactured and sold by Asahi Kasei Kogyo K.K., Japan) was changed to 67 

45 parts by weight from 45 parts by weight to thereby obtain pellets of a polyphenylene ether resin 
composition. Then, a specimen was prepared from the pellets and the properties of the specimen were 
determined according to the same methods as described above. Results are shown in Table 5. 

As apparent from Table 5, the specimens prepared from the resin composition of the present invention 
exhibited not only excellent heat distortion temperature, Izod impact strength and fire retardance, but also 

so excellent susceptibility to electrotess plating. Further, the foliation of the specimens did not occur when the 
specimens were repeatedly folded (Examples 6 and 7). 

By contrast when the eiastomeric rubber content of the total of resin components (A), (B) and (C) was 
less than 20 % by weight (Comparative Example 7), the specimen of the composition was poor In fire 
retardance. Further, when the specimen was subjected to electrotess plating, the surface of the specimen 

65 was overetched to cause the surface of the specimen to be roughened. Further, when the proportion of a 
rubber-modified resin was less than 10 % by weight so that the acrylonHrile content of the total of resin 
components (A), (B) and (C) was less than 1 % by weight (Comparative Example 8), the specimen of the 
composition was poor in susceptibility to electrotess plating. 
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Table 5 



5 






Example 6 


Example 7 


Comparative 
Example 7 


Comparative 
Example 8 




rubber-modified 


resin No. 


9 


9 


9 


9 




resin 


polybutadiene 
content wt.% 


32 


32 


32 


32 


10 




grafting degree wt.% 


80 


80 


80 


80 






AN content of graft 
component wt.% 


16 


16 


16 


16 


15 




AN content of resin 
phase wt.% 


5 


5 


5 


5 




formulation 


PPE 


25 


25 


25 


25 




of 


rubber-modified 
resin 


30 


50 


70 


8 


20 


composition 


Styron 480 


45 


25 


5 


67 




(parts 


Novared 120UFA 


2.4 


2.4 


2.4 


2.4 




by 


TPP 


5 


5 


5 


5 


25 


weight) 


Sumilizer BHT 


0.5 


0.5 


0.5 


0.5 






MARK PEP8 


0.5 


0.5 


0.5 


0.5 




AN content of total of components (A), 
(B) and (C) wt% 


1.0 


3.1 


4.3 


0.5 


30 


elastomeric rubber content of totai of 
components (A), (B) and (C) wt.% 


9.6 


16.0 


22.4 


2.6 




foliation 


not 
occurred 


not occurred 


not occurred 


not occurred 


35 


heat distortion temperature " C 


90 


92 


83 


90 




tzod impact strength kg* cm/cm 


22 


28 


25 


14 




fire 


3.2 mm thickness 


V-0 


V-0 


V-1 


V-0 


40 


retardance 


1 .6 mm thickness 


V-0 


V-1 


HB— 


V-0 




susceptibility 


deposition % 


100 


100 


100 


20 




to electroless 


adhesion % 


100 


97 


90 


0 


45 


plating 


state of surface 


good 


slightly 
roughened 


roughened 






Note: 













— ) More flammable than that of Class V-2. 



Example 8 

25 parts by weight of the same PPE resin as described in Example 1, 32 parts by weight of rubber- 
modified resin No. 10 shown in Table 1, 43 by weight of Styron® 490 (manufactured and sold by Asahi 
Kasei Kogyo K.K.. Japan), 2.2 parts by weight of Novared® 120 UFA (manufactured and sold by Rin 
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Kagaku Kogyo Co., Ltd., Japan), 7 parts by weight of TPP, 0.5 part by weight of Sumillzer® BHT (trade 
name of hindered phenol manufactured and sold by Sumitomo Chemical Co.. Ltd., Japan) as a stabilizer 
and 0.5 part by weight of MARK® PEP-8 (trade name of distearyl pentaerythritoi diphosphite manufactured 
and sold by ADEKA ARGUS Chemical Co., Ltd., Japan) were blended together by means of a blender, to 
thereby obtain a polyphenylene ether resin composition. The thus obtained potyphenylene ether resin 
composition was pelletized by means of an extruder at 280 " C to obtain pellets. The pellets were injection- 
molded in substantially the same manner as mentioned above, to thereby obtain a specimen. The 
properties of the specimen were determined according to the same methods as mentioned above. Results 
are shown in Table 6. 



10 



Example 9 

Substantially the same procedure as in Example 8 was conducted except that the amounts of rubber- 
is modified resin No. 10. Styron® 490 (manufactured and sold by Asahi Kasei Kogyo K.K., Japan), and 
Novared® 120 UFA (manufactured and sold by Rin Kagaku Kogyo Co., Ltd., Japan) were changed to 45 
parts by weight from 32 parts by weight, 30 parts by weight from 43 parts by weight and 2.8 parts by 
weight from 22 parts by weight, respectively, to thereby obtain pellets of a polyphenylene ether resin 
composition. Then, a specimen was prepared from the pellets and the properties of the specimen were 
20 determined according to the same methods as described above. Results are shown in Table 6. 



Comparative Example 9 

25 Substantially the same procedure as in Example 9 was conducted except that the amounts of rubber- 
modified resin No. 10, Styron® 490 (manufactured and sold by Asahi Kasei Kogyo K.K., Japan), and 
Novared® 120 UFA (manufactured and sold by Rin Kagaku Kogyo Co., Ltd., Japan) were changed to 65 
parts by weight from 45 parts by weight 10 parts by weight from 30 parts by weight and 3.3 parts by 
weight from 2.8 parts by weight respectively, to thereby obtain pellets of a polyphenylene ether resin 

so composition. Then, a specimen was prepared from the pellets and the properties of the specimen were 
determined according to the same methods as described above. Results are shown in Table 6. 

As apparent from Table 6, the specimens prepared from the resin composition of the present invention 
exhibited not only excellent heat distortion temperature, Izod impact strength and fire retard ance, but also 
excellent susceptibility to electroiess plating. Further, foliation of the specimens did not occur even when 

35 the specimens were repeatedly folded (Examples 8 and 9). 

By contrast when the acrylonltrile content of the total of resin components (A). (B) and (C) was more 
than 7 % by weight (Comparative Example 9), the specimen of the resin composition was susceptible to 
deposition by electroiess plating. However, the surface of the specimen was not sufflcientiy etched and, 
therefore, the specimen of the resin composition was poor in adhesion of a plating formed by the 

40 electroiess plating. 



55 
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Table 6 







Example 8 


Example 9 


Comparative 
ExamDle 9 


rubber-modified 


resin No. 


m 


10 


10 


resin 


polybutadiene content wt.% 


on 


on 


CM 




grafting degree wt.% 






200 




AN content of graft component wt.% 


or 


OR 






AN content of resin phase wt.% 


a 


o 
O 


Q 
O 


formulation 


PPE 


25 


20 


OK 
CD 


of 


rubber-modified resin 


32 


40 


RR 
OO 


composition 


Styron 490 


43 


30 


10 


(parts 


Novared 120UFA 


2.2 


2.8 


3.3 


by 


TPP 


7 


7 


7 


weight) 


Sumilizer BHT 


0.5 


0.5 


0.5 




MARK PEP8 


0.5 


0.5 


0.5 


AN content of total of components (A), (B) and (C) wt.% 


4.4 


6.1 


8.8 


elastomeric rubber content of total of components (A), 
(B) and (C)wt.% 


6.4 


9 


13 


foliation 


not occurred 


not occurred 


not occurred 


heat distortion temperature * C 


85 


86 


88 


Izod impact strength kg* cm/cm 


17 


20 


5 


fire 


3.2 mm thickness 


V-0 


V-0 


V-0 


retard anc 8 


1.8 mm thickness 


V-0 


V-0 


V-1 


susceptibility 


deposition % 


100 


100 


100 


to electroless 


adhesion % 


100 


97 


70 


plating 


state of surface 


good 


good 


good 



40 



Example 10 

45 

50 parts by weight of the same PPE resin as described in Example 1, 30 parts by weight of rubber- 
modified resin No. 9 shown in Table 1, 20 by weight of Styron® 490 (manufactured and sold by Asahi Kasei 
Kogyo K.K., Japan), 1.7 parts by weight of Novared® 120 UFA (manufactured and sold by Rin Kagaku 
Kogyo Co., Ltd., Japan), 6 parts by weight of TPP, 0.5 part by weight of Sumilizer® BHT (trade name of 

so hindered phenol manufactured and sold by Sumitomo Chemical Co., Ltd.. Japan) as a stabilizer and 0.5 part 
by weight of MARK® PEP-8 (trade name of distearyl pentaerythritol diphosphite manufactured and sold by 
ADEKA ARGUS ChemicaJ Co., Ltd., Japan) were blended together by means of a blender, to thereby obtain 
a polyphenylene ether resin composition. The thus obtained polyphenylene ether resin composition was 
pelletized by means of an extruder at 300 *C to obtain pellets. The pellets were injection-molded in 

55 substantially the same manner as mentioned above, to thereby obtain a specimen. The properties of the 
specimen were determined according to 'the same methods as mentioned above. Results are shown In 
Table 7. 
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Comparative Example 10 

Substantially the same procedure as in Example 10 was conducted except that the amounts of the PPE 
resin, Styron® 490 (manufactured and sold by Asahi Kasei Kogyo K.K., Japan), and Novared® 120 UFA 
s (manufactured and sold by Rin Kagaku Kogyo Co., Ltd., Japan) were changed to 65 parts by weight from 
50 parts by weight 5 parts by weight from 20 parts by weight and 1.1 parts by weight from 1.7 parts by 
weight, respectively, to thereby obtain pellets of a polypheny lene ether resin composition. Then, a 
specimen was prepared from the pellets and the properties of the specimen were determined according to 
the same methods as mentioned above. Results are shown in Table 7. 



Example 11 

15 parts by weight of the same PPE resin as described in Example 1, 30 parts by weight of rubber- 
75 modified resin No. 9 shown in Table 1, 55 parts by weight of Styron® 490 (manufactured and sold by Asahi 
Kasei Kogyo K.K., Japan), 3.3 parts by weight of Novared® 120 UFA (manufactured and sold by Rin 
Kagaku Kogyo Co., Ltd., Japan), 10 parts by weight of TPP, 0.5 part by weight of Sumilizer® BHT (trade 
name of hindered phenol manufactured and sold by Sumitomo Chemical Co., Ltd., Japan) as a stabilizer 
and 0.5 part by weight of MARK® PEP-8 (trade name of distearyl pentaerythrrtol diphosphite manufactured 
20 and sold by ADEKA ARGUS Chemical Co., Ltd., Japan) were blended together by means of a blender, to 
thereby obtain a polyphenylene ether resin composition. The thus obtained polyphenylene ether resin 
composition was palletized by means of an extruder at 280 * C to obtain pellets. The pellets were injection- 
molded in substantially the same manner as mentioned above, to thereby obtain a specimen. The 
properties of the specimen were determined according to the same methods as mentioned above. Results 
25 are shown in Table 7. 



Comparative Example 1 1 

30 Substantially the same procedure as in Example 1 1 was conducted except that the amounts of the PPE 
resin, Styron® 490 (manufactured and sold by Asahi Kasei Kogyo K.K., Japan) and TPP were changed to 8 
parts by weight from 15 parts by weight 62 parts by weight from 55 parts by weight and 13 parts by weight 
from 10 parts by weight respectively, to thereby obtain pellets of a polyphenylene ether resin composition. 
Then, a specimen was prepared from the pellets and the properties of the specimen were determined 

36 according to the same methods as mentioned above. Results are shown in Table 7. 



Example 12 

40 30 parts by weight of the same PPE resin as described in Example 1. 30 parts by weight of rubber- 
modified resin No. 9 shown in Table 1. 40 parts by weight of Styron® 490 (manufactured and sold by Asahi 
Kasei Kogyo K.K.. Japan), Z2 parts by weight of Novared® 120 UFA (manufactured and sold by Rin 
Kagaku Kogyo Co., Ltd.. Japan), 8 parts by weight of TPP, 0.5 part by weight of Sumilizer® BHT (trade 
name of hindered phenol manufactured and sold by Sumitomo Chemical Co., Ltd.. Japan) as a stabilizer 

45 and 0.5 part by weight of MARK® PEP-8 (trade name of distearyl pentaerythritol diphosphite manufactured 
and sold by ADEKA ARGUS Chemical Co.. Ltd.. Japan) were blended together by means of a blender, to 
thereby obtain a polyphenylene ether resin composition. The thus obtained polyphenylene ether resin 
composition was palletized by means of an extruder at 280 *C to obtain pellets. The pellets were injection- 
molded in substantially the same manner as mentioned above, to thereby obtain a specimen. The 

so properties of the specimen were determined according to the same methods as mentioned above. Results 
are shown in Table 7. 



Comparative Example 12 

Substantially the same procedure as in Example 12 was conducted except that the amounts of the TPP 
and Novared® 120 UFA (manufactured and sold by Rin Kagaku Kogyo Co., Ltd.. Japan) were changed to 
14 parts by weight from 8 parts by weight and 1.1 parts by weight from 22 parts by weight respectively, to 
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thereby obtain pellets of a polyphenylene ether resin composition. TTien, a specimen was prepared from the 
pellets and the properties of the specimen were determined according to the same methods as mentioned 
above. Results are shown in Table 7. 

As apparent from Table 7, the specimens prepared from the resin composition of the present invention 

s exhibited not only excellent heat distortion temperature, Izod impact strength and fire retardance, but also 
excellent susceptibility to electroless plating. Further, foliation of the specimens did not occur when the 
specimens were repeatedly folded (Examples 10 to 12). 

By contrast, when the PPE resin content of the resin composition was more than 60 % by weight 
(Comparative Example 10), the surface of the specimen prepared from the composition was overetched to 

jo cause the surface of the specimen to be roughened and, therefore, the specimen of the resin composition 
was poor in adhesion of a plating formed by the electroless plating. Further, since the PPE resin content of 
the resin composition of Comparative Example 11 was less than 10 % by weight, even when the TPP (fire 
retardant) content was as high as 13 % by weight, the specimen of the composition was poor in fire 
retardance. Further, when the TPP content was more than 12 % by weight (Comparative Examples 11 and 

75 12). the specimen of the composition was poor in susceptibility to electroless plating. 
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Example 13 

27 parts by weight of the same PPE resin as described in Example 1. 25 parts by weight of rubber- 
modified resin No. 1 shown in Table 1, 48 parts by weight of Styron* 490 (manufactured and sold by Asahl 
Kasei Kogyo K.K.. Japan), 3.3 parts by weight of Novared* 120 UFA T 
Kagaku Kogyo Co., Ltd., Japan), 7 parts by weight of TPP, 0.5 part by weight of Surralizer* BHT (trade 
name of hindered phenol manufactured and sold by Sumitomo Chemical Co.. Ltd., Japan) as a stabilizer 
and 0 5 part by weight of MARK® PEP-8 (trade name of distearyl pentaerythritol diphosphrte manufactured 
and sold by ADEKA ARGUS Chemical Co., Ltd., Japan) were blended together by means of a blender, to 
thereby obtain a polyphenylene ether resin composition. The thus obtained polyphenylene ether resm 
composition was palletized by means of an extruder at 280 C to obtain pellets. The pellets were injectlon- 
molded in substantially the same manner as mentioned above, to thereby obtain a speamen. The 
properties of the specimen were determined according to the same methods as mentioned above. Results 
are shown in Table 8. 



20 Example 14 



Substantially the same procedure as In Example 13 was conducted except that the amounts of the TTP 
and Novared* 120 UFA (manufactured and sold by Rin Kagaku Kogyo Co.. Ltd.. Japan) were changed to 5 
parts by weight from 7 parts by weight and 4.1 parts by weight from 3.3 parts by weight, respectively to 
thereby obtain pellets of a polyphenylene ether resin composition. Then, a specimen was prepared from the 
pellets and the properties of the specimen were determined according to the same methods as mentioned 
above. Results are shown In Table 8. 



so Comparative Example 14 

Substantially the same procedure as In Example 13 was conducted except that the amounts of the TPP 
and Novared® 120 UFA (manufactured and sold by Rin Kagaku Kogyo Co.. Ltd., Japan) were changed to 3 
rvr* bv weloht from 5 carts by weight and 5.8 parts by weight from 3.3 parts by weight, respectively, to 

■ ' a . ... . ii: tw«« « Bn ^;mon uiflc nranarnn rrom uio 
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thereby' obtain pellets of a polyphenylene ether resin composition. Then, a specimen was preparea Trorn ine 
pellets and the properties of the specimen wers determined according to the same methods as mentioned 



above. Results are shown in Table 8. 



40 Comparative Example 15 

Substantially the same procedure as in Example 15 was conducted except that TPP was not added to 
thereby obtain pellets of a polyphenylene ether resin composition. Then, a specimen was prepared from the 
pellets and the properties of the specimen were determined according to the same methods as mentioned 
46 above. Results are shown in Table 8. 



Comparative Example 16 

50 Substantially the same procedure as in Example 13 was conducted except that the amount of 
Novared® 120 UFA (manufactured and sold by Rin Kagaku Kogyo Co., Ltd., Japan) was changed to 0.8 
part by weight from 3.3 parts by weight, to thereby obtain pellets of a polyphenylene ether resin 
composition. Then, a specimen was prepared from the pellets and the properties of the speamen were 
determined according to the same methods as mentioned above. Results are shown in Table 8. 

ss As apparent from Table 8, the specimens prepared from the resin composition of the present invention 
exhibited not only excellent heat distortion temperature. Izod impact strength and fire retardance. but also 
excellent susceptibility to electroless plating. Further, foliation of the specimens did not occur when the 
specimens were repeatedly folded (Examples 14 and 15). 
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By contrast, when the red phosphorus content was more than 4 % by weight, the compositions were 
poor in Izod impact strength (Comparative Examples 14 and 15). Further, since the composition of 
Comparative Example 15 contained no TPP (fire retardant). the composition was poor in fire retardance. 
Further, when the red phosphorus content was less than 1 % by weight (Comparative Example 16), the 
s composition was poor in fire retardance. 

Tables 
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Example 
13 


Example 
14 


Comparative 
Example 14 


Comparative 
Example 15 


Comparative 
Example 16 




rubber-modified 


resin No. 


1 


1 


1 


1 


1 


15 


resin 


polybutadlene 
content wt% 


32 


32 


32 


32 


32 




grafting degree 
wt% 


52 


52 


52 


52 


52 


20 




AN content of graft 
component wt% 


24 


24 


24 


24 


24 






AN content of resin 
phase wt% 


7 


7 


7 


7 


7 




formulation 


PPE 


27 


27 


Z7 


Z7 


nrr 
CI 


25 


of 


rubber-modified 
resin 


9C 




95 


95 






composition 


Styron 490 


48 


48 


48 


48 


48 




(parts 


Novared 120UFA 


3.3 


4.1 


5.8 


5.6 


0.8 


30 


by 


TPP 


7 


5 


3 


0 


7 




weight) 


Sumilizer BHT 


0.5 


0.5 


0.5 


0.5 


0.5 






MARK PEPS 


0.5 


0.5 


0.5 


0.5 


0.5 


3S 


AN content of total of components 
(A). (B) and (C) wt% 


1.9 


1.9 


1.9 


1.9 


1.9 




elastomeric rubber content of total of 
components (A), (B) and (C) wt% 


8 


8 


8 


8 


8 


40 


foliation 


not 
occurred 


not 
occurred 


not occurred 


not occurred 


not occurred 




heat distortion temperature * C 


84 


88 


94 


105 


85 




Izod impact strength kg •cm/cm 


12 


8 


5 


4 


16 


45 


fire 


3.2 mm thickness 


V-0 


V-0 


V-0 


V-1 


V-1 




retardance 


1.6 mm thickness 


V-0 


V-0 


V-0 


V-1 


V-2 




susceptibility 


deposition % 


100 


100 


100 


100 


100 


50 


to electroiess 


adhesion % 


100 


98— 


95— 


85— 


100 




plating 


state of surface 


good 


good 


good 


good 


good 




Note: 















— ) A plating was peeled off from a surface portion of the shaped article at which red phosphorus 
appears. 
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Claims 

,. An electron plating-susceptive, fire retardant po.ypheny.ene ether resin imposition oomprising: 
(A) 10 to 60 % by weight, based on the total weight of components (A), (B) and (C). of a 

5 ***^J%?£ weight based on the total weight of oomponents (A). <B> and (C), of a rubber- 
% by weight, based on the weight of resin phase (fl. respectively. 

the amount of all the acrylonitrile units in rubber-modified resin (B) bemg from 1 to 7 % by we.ght. oaseo 

on the total weight of components (A) < B >^ d < c >- , ht bas9d on me tota , wei ght of 

the amount of said elastomerlc rubber being from 5 to 20 % Dy weigm. oas<*> u 

" COm ^X %"y d Sm. based on toe totai weight of components (A). (B) and (C). of a polystyrene 
r0Sin: (D) 1 to 4 parts by weight of red phosphorus per 100 parts by weight of toe total of components (A). 
(B) "If? ?« P-ts by weight of a phosphoric add ester per 100 parts by wdght of toe tot* of 
^T^comi^rdlng to daim 1. wherein toe amounts of components (A). (B) and (C) ^e from 
20 £KSXT*Tl. «o Q 70 « by weight and from 0 to 85 % W"^^ 
total weight of components (A). (B) and (C); toe amount of ail toe ^lon^le unte m rubtor-mod^e^ 

^^^^S«r»^rte«^«•^»^'^•• t «» , '™'" ! • MI "•• , '• 

component (D) Is an aromatic phosphoric acid ester. fla mmab!lity and glowing 

sample having a »^«*«™V on9 of claim8 , to 3, which has flammability and glowing 

?0^e SSonTcordlng to claim 9. having thereon a piating formed by electroless plaUng. 
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